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SUMMARY The aim of this study is to evaluate the
validity and reliability of the Mandibular Function
Impairment Questionnaire (MFIQ) (Portuguese ver-
sion). Face and content validity of the Portuguese
version were performed. To assess reproducibility of
the data gathered with MFIQ, it was applied to 62
individuals who completed the questionnaire on
two occasions. Validity and reliability of the data
gathered with MFIQ were evaluated in a sample
of 249 patients. Construct-related validity was
assessed through factorial validity (by means of a
confirmatory factor analysis), and convergent and
discriminant validities were assessed, respectively,
by the average variance extracted (AVE), composite
reliability (CC) and bivariate correlations between
factors. The internal consistency was estimated by
the standardised Cronbach’s alpha coefficient (a)
and reproducibility by the intra-class correlation
coefficient (ICC). All the items of MFIQ showed
content validity. Reproducibility was excellent in
both the ‘functional capacity’ dimension (D1)
(ICCD1 = 0Æ895, 95% CI = 0Æ832 to 0Æ935) and the
‘feeding’ dimension (D2) (ICCD2 = 0Æ825, 95% CI =
0Æ726 to 0Æ891). Items 1, 2, 6 and 7 of D1 had factor
weights below the desired cut-off (0Æ5), and overall
fit of the original bifactorial structure of the MFIQ
was poor [(confirmatory fit index) CFI = 0Æ850,
(goodness of fit index) GFI = 0Æ781, (root mean
square error of approximation) RMSEA = 0Æ118].
Thus, these items were excluded, and the new,
reduced version of the MFIQ showed good fit
(CFI = 0Æ933, GFI = 0Æ879, RMSEA = 0Æ099). The con-
vergent validity was adequate (AVE ‡ 0Æ5, CC ‡ 0Æ7)
for both factors. However, their discriminant vali-
dity was low (AVED1 = 0Æ51 and AVED2 = 0Æ66
< q2D1D2 = 0Æ70). The internal consistency was excel-
lent (a D1 = 0Æ874; a D2 = 0Æ918). The Portuguese
version of the reduced MFIQ produced data with
good validity and reliability.
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Introduction
A variety of clinical problems related to the masticatory
muscles, temporomandibular joints and associated
structures known collectively as temporomandibular
disorders (TMD) are, according to Okeson (1), the most
frequent conditions that trigger pain of musculoskeletal
origin in the masticatory system.
The pain is often associated with other signs and
symptoms. These include limitations or deviations in
jaw movement and sounds during mandibular function
(2), feeding and psychological and social functioning,
which are likely to impact negatively the quality of life
of individuals with TMD (3–5). The psychological
aspects (6) and limitations of mandibular function (7)
have been frequently cited as comorbid with TMD.
Mandibular limitations evaluated in patients with
TMD are related to the mechanical functions (opening of
the mouth, chewing ability), which have social impli-
cations (talk, smile) and consequences (appearance,
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communication). Owing to the need to evaluate the full
impact of TMD on the quality of life, several evaluation
methods have been developed. These are especially
useful in epidemiological and clinical studies, because
they allow the screening of individuals in need of
treatment.
Among the instruments most used in the Portuguese
language to assess TMD are the questionnaire proposed
by theAmericanAcademyofOrofacialPain (1), the Index
of Anamnesic (8), the Mandibular Function Impairment
Questionnaire (MFIQ) (9) and the Research Diagnostic
Criteria for Temporomandibular Disorders (10). The
MFIQ (9) allows the classification of individuals in
relation to the severity of the functional limitation,
related to TMD. The MFIQ has been under use (11, 12),
and the strong association of its scores with measures of
pain, restricted jaw movements and psychological
changes have pointed to a reliable and valid additional
tool to assess the limitations of mandibular function in
patients with TMD (9). However, the MFIQ was origi-
nally proposed in the English language, and as far as we
know, no transcultural adaptations to other languages,
with evaluation of the metric properties of the data
gathered, have been proposed. Chaves et al. (13) made a
first Portuguese unofficial translation; however, its met-
ric qualities were not evaluated. According to Guillemin
et al. (14) and Beaton et al. (15), cultural adaptation is a
process that involves the combination of a component of
literal translation of words and phrases from one lan-
guage to another, and a meticulous process of attune-
ment that addresses the cultural context and lifestyle of
the target population. As noted by Beaton et al. (15), the
use of instruments without their transcultural upgrade
may jeopardise the validity and reliability of data gath-
ered and conclusions reached from the analysis of that
data.
With this concern, we carried out the transcultural
adaptation of the ‘MFIQ’ for the Portuguese language
and studied the reliability and validity of the data
gathered with this instrument.
Materials and methods
Participants
The participants were 249 subjects who attended, from
February 2009 to March 2010, the Physiotherapy Clinic
of the University Center of Araraquara – UNIARA and
agreed to participate, voluntary, in this study. These
patients were complaining from pain or discomfort in
the temporomandibular joint and were diagnosed based
on RDC ⁄TMD Axis I classification criteria. The mean
age of the participants was 36Æ84  8Æ95 years and
53Æ73% were women.
Instrument
We used the original version of the MFIQ, developed in
English by Stegenga et al. (9). This measuring instru-
ment consists of 17 Likert-type questions, anchored in
five points ranging from ‘0-no difficulty’ to ‘four-very
difficult or impossible without help’. These 17 questions
are arranged in two dimensions (D1: Functional Capac-
ity, D2: Feeding). The average of points assigned to each
question allows the classification of individuals accord-
ing to the TMD severity.
To perform the translation into Portuguese, the
English original instrument was translated by three
bilingual Brazilian translators working in the field of
Dentistry and temporomandibular dysfunction. The
three versions were compared, and from them, a final
version was drawn up by the research team. The final
Portuguese version was then given to native English
translator who performed the back translation, from
which the equivalence of forms was evaluated.
Face validity
The face validation process involved six dentistry pro-
fessionals (specialists on temporomandibular disorders)
and three experts of the English language. The idiomatic,
semantic, cultural and conceptual equivalence of the
instrument was analysed to obtain agreement and
consensus. Thereafter, a preliminary version of the
instrument was pretested in a group of 25 subjects,
undergoing treatment in the Physiotherapy Clinic, in
the University Center of Araraquara – UNIARA. A
comprehension index (CI) was obtained for each item.
Further analysis proceeded only after CI reached 80%.
Content validity
Content-related validity was assessed by 21 dentists
with expertise in temporomandibular disorders. These
‘judges’ evaluated each of the MFIQs items and classi-
fied them as ‘essential’, ‘useful, but non-essential’ or
‘not necessary’. The content validity ratio (CVR) was
calculated and classified according to Laewshe (16).
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Construct validity
Construct-related validity is supported by simultaneous
demonstration of factorial validity, convergent validity
and discriminant validity as described below.
Factorial validity
The two-factor originally proposed structured was
evaluated in the sample of 249 subjects described in
the participants section. Initially, data obtained in this
stage were evaluated for psychometric sensitivity using
shape (skewness and kurtosis) and central tendency
descriptive statistics. Psychometric sensitivity was
accepted for skewness and kurtosis absolute values
smaller than three and seven, respectively [see (17)].
We conducted confirmatory factor analysis to deter-
mine the degree to which the dimensions found satisfy
the expected structure. The indices v2 ⁄df (ratio chi-
square and degrees of freedom), CFI, goodness of fit
index (GFI) and root mean square error of approxima-
tion (RMSEA) with reference values for good fit given
by Maroco and Byrne among others (17–19) were used
to evaluate the factors’ goodness of fit. Analyses were
performed using the program*.
To compare the two-factor model proposed by Steg-
enga et al. (9), with the one-factor model, we first
calculated the difference between the models’ chi-
squares and then the Akaike Information Criterion
(AIC), Browne-Cudeck Criterion (BCC) and Bayes
Information Criterion (BIC) indices, based on the
information theory.
Convergent validity
To examine whether the observed items of each
dimension were strongly correlated between them-
selves, we estimated the AVE and the composite
reliability (CR) (17, 20). According to Hair et al. (21),
AVE values >0Æ5 and CC greater or equal to 0Æ7
indicates an adequate convergent validity.
Discriminant validity
Discriminant validity assesses whether the items that
reflect one dimension are not correlated with another
dimension (17). According to Fornell and Larcker (20)
and Maroco (17), there is discriminant validity between
dimensions i and j if AVEi and AVEj ‡ q2ij.
Internal consistency
Internal consistency was estimated with the standar-
dised Cronbach’s alpha coefficient (a) (22) for each
dimension proposed in the questionnaire.
Reproducibility
To estimate the intra-rater reproducibility, 62 of the 249
participants were randomly chosen and evaluated in
two moments 1 week apart. The reproducibility was
estimated with the intra-class correlation coefficient
(ICC), with a 95% confidence interval. Temporal
stability of the subject’s responses was assessed by
test–retest reliability using the Pearson’s correlation
coefficient (r).
Ethical aspects
This study was approved by the Ethics Committee on
Human Research of the University Center of Araraqu-
ara – UNESP.
Results
Following the face validation process, the CVR was
calculated for each item. The CVR ranged from a
minimum of 0Æ43 (it1 and it2) to a maximum of 1 in
several items (see Table 1).
Note that all items had a CVR above the significant
minimum and were, therefore, retained in the ques-
tionnaire.
The reliability of the answers given in the different
moments was good for both dimension D1 (functional
capacity) (ICCD1 = 0Æ895, 95% CI 0Æ832–0Æ935) and
dimension D2 (feeding) (ICCD2 = 0Æ825, 95% CI 0Æ726–
0Æ891). There was also an excellent temporal stability
for both dimensions (RD1 = 0Æ896, 95% CI 0Æ834–0Æ936;
RD2 = 0Æ826, 95% CI 0Æ726–0Æ891).
The descriptive statistics measures used to evaluate
the sensitivity of psychometric items of the MFIQs
items are found in Table 2.
For both dimensions, all items had values of skew-
ness and kurtosis indicative of substantial deviations
from the normal distribution, with the exception of
item seven which proved to be leptokurtic. However,*AMOS  18.0.; SPSS Inc., Chicago, IL, USA.
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most of the items presented values that, according to
Maroco’s (2010) literature review (17), indicate no
sensitivity problems or significant non-normality (23).
Fig. 1 gives the confirmatory factor analysis model for
the MFIQ.
The standardised factor weights of items 1, 2, 6 and7,
of the functional capacity dimension, were below the
appropriate standardised factor weights [k ‡ 0Æ5; see,
e.g. (17)]. The overall model fit was poor according to
standard indices for the goodness of model fit
Table 1. Content validity ratio for the 17 items of the Mandibular Function Impairment Questionnaire. Araraquara, Brazil, 2010
Items Essential
Useful but
non-essential Non-necessary RVC*
D1: Functional capacity†
It1. Social activities 15 1 – 0Æ43
It2. Speaking 15 1 – 0Æ43
It3. Taking a large bite 21 – – 1Æ00
It4. Chewing hard food 21 – – 1Æ00
It5. Chewing soft food 18 3 – 0Æ71
It6. Work and ⁄ or daily activities 15 2 – 0Æ43
It7. Drinking 15 3 – 0Æ43
It8. Laughing 20 1 – 0Æ90
It9. Chewing resistant food 21 – – 1Æ00
It10. Yawning 18 2 1 0Æ71
It11. Kissing 18 3 – 0Æ71
D2: Feeding‡
It12. A hard cookie 19 2 – 0Æ81
It13. Meat 21 – – 1Æ00
It14. A raw carrot 21 – – 1Æ00
It15. French bread 21 – – 1Æ00
It16. Peanuts ⁄ almonds 19 2 – 0Æ81
It17. An apple 20 1 – 0Æ90
*Minimum significant value according to Laewshe (1975) (16), 0Æ42.
†Owing to the complaints about your jaw, how much difficulty to you have with.
‡Eating food includes taking a bite, chewing and swallowing. How much difficulty do you have with eating.
Table 2. Descriptive statistics used to evaluate the psychometric sensitivity of Mandibular Function Impairment Questionnaires items
Item Mean Median Mode Standard deviation Kurtosis Skewness Min Max
It1 0Æ52 0Æ00 0Æ00 0Æ84 2Æ58 1Æ70 0Æ00 4Æ00
It2 0Æ62 0Æ00 0Æ00 0Æ89 1Æ06 1Æ34 0Æ00 4Æ00
It3 1Æ64 2Æ00 1Æ00 1Æ16 )0Æ98 0Æ16 0Æ00 4Æ00
It4 1Æ75 2Æ00 1Æ00 1Æ24 )1Æ01 0Æ21 0Æ00 4Æ00
It5 0Æ39 0Æ00 0Æ00 0Æ73 3Æ59 1Æ95 0Æ00 4Æ00
It6 0Æ45 0Æ00 0Æ00 0Æ92 4Æ24 2Æ22 0Æ00 4Æ00
It7 0Æ18 0Æ00 0Æ00 0Æ59 21Æ67 4Æ28 0Æ00 4Æ00
It8 0Æ70 0Æ00 0Æ00 0Æ98 0Æ48 1Æ21 0Æ00 4Æ00
It9 1Æ69 2Æ00 1Æ00 1Æ24 )0Æ88 0Æ28 0Æ00 4Æ00
It10 1Æ22 1Æ00 0Æ00 1Æ16 )0Æ84 0Æ50 0Æ00 4Æ00
It11 0Æ53 0Æ00 0Æ00 0Æ93 4Æ37 2Æ11 0Æ00 4Æ00
It12 1Æ05 1Æ00 0Æ00 1Æ03 )0Æ44 0Æ67 0Æ00 4Æ00
It13 1Æ35 1Æ00 1Æ00 1Æ18 )0Æ61 0Æ54 0Æ00 4Æ00
It14 1Æ42 1Æ00 0Æ00 1Æ26 )0Æ88 0Æ49 0Æ00 4Æ00
It15 0Æ75 0Æ00 0Æ00 0Æ95 )0Æ03 1Æ03 0Æ00 3Æ00
It16 1Æ28 1Æ00 0Æ00 1Æ25 )0Æ90 0Æ58 0Æ00 4Æ00
It17 1Æ40 1Æ00 1Æ00 1Æ20 )0Æ49 0Æ60 0Æ00 4Æ00
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(v2 ⁄df = 4Æ476; CFI = 0Æ850; GFI = 0Æ781; RMSEA =
0Æ118). Thus, we proceeded with the refinement of
the original model. To improve the overall model fit
and improve the factorial validity, items 1, 2, 6 and 7
were removed. The outcome of the refined factor model
is presented in Fig. 2.
With the exception of item eight, all items of the MFIQ
showed good standardised factor weights and adequate
item reliability (R2 ‡ 0Æ25). However, we decided to
keep item eight on the scale, because its weight factor is
very close to 0Æ50 and the modification indices did not
suggest a high correlation with measurement errors
and ⁄or with dimension two (Feeding). The refined
model has satisfactory goodness of fit indexes.
The two-factor model had a significantly better adjust-
ment than the one-factor model (Dv2 = 38 895,
P < 0.001; two-factor: AIC = 274 678, BCC = 277 909,
BIC = 369 649; one-factor: AIC = 311 573, BCC = 314
684, BIC = 403 027). The average variance extracted
(AVE) and CR of the reduced MFIQ are given in Table 3.
The convergent-related validity was appropriate for
both dimensions of the MFIQ (AVEj ‡ 0Æ5; CRj ‡ 0,7).
However, no discriminant-related validity was observed
forthetwodimensionsoftheMFIQ(AVED1eAVED2 < q
2).
The internal consistency of the dimensions was
excellent (aD1 = 0Æ874, aD2 = 0Æ918), and the high
correlation between items of each dimension
(rinteritem_D1 = 0Æ462–0Æ543, rinteritem_D2 = 0Æ624–0Æ687)
indicated that they are part of the same conceptual
construct. Thus, the MFIQ it is a consistent measure-
ment scale.
Discussion
The use of scales in collecting information on health is
customary. However, sometimes, little credibility is
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Fig. 1. Confirmatory factor analysis for the Mandibular Function
Impairment Questionnaire with correlation between factors,
factorial weights and R2 for each item.
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Fig. 2. Confirmatory factor analysis for the Mandibular Function
Impairment Questionnaire after removal of problematic items (see
text for details). Values are the correlation between factors,
factorial weights and R2 for each item.
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given to this information because of the poor psycho-
metric properties of data gathered with these measuring
instruments. This distrust on the scales’ results can be
attributed to the fact these are usually made and ⁄or
used by health professionals who, by the nature of their
training, may not be familiar with statistical methods
(24–27).
It is essential to acknowledge that the measurement
process is, to a greater degree, a process subjected to the
probabilistic laws of nature so that, even believing that
a result is accurate, it may not fully coincide with
reality. Thus, the estimated level of accuracy of mea-
sured data is extremely important for assessing the
quality of information collected. The quality evaluation
of psychometric properties of the data gathered with
measurement scales should be performed prior to its
use.
In the process of validation of the MFIQ, the lowest
content validity was observed in items 1 (social activ-
ities), 2 (talk), 6 (working and ⁄or undertaking daily
activities) and 7 (drinking) (see Table 1), which were
also the items that had the lowest factor weights (Fig. 1).
For items 1 and 6, this may have occurred owing to the
high subjectivity of the terms ‘social activities’ and ‘daily
activities’, because each evaluated individual performs
different activities, which can hinder the understanding
of what activities should be considered in each item.
This interpretation was also reported by Ohrbach et al.
(28). For items 2 and 7, the lower validity could be
related to the fact that these are the functions that
require less effort to be performed, when compared to
the others presented in the questionnaire.
It should be noted that the presentation of descriptive
statistics in Table 2 is justified by the necessity of
validating the assumptions for performing confirmatory
factor analysis and the subsequent evaluation of
model’s plausibility (17).
Figure 1 shows that the two-factor structure of the
original MFIQ had poor quality of fit in this sample,
with indexes below the suggested values for CFI, GFI
and a high RMSEA that, according to the literature,
should not be lower than 0Æ9 in the first two (17, 18)
and >0Æ10 in the latter (29).
When items with low factor weights were excluded
(Fig. 2), there was a satisfactory adjustment of the two-
factor model, indicating that the reduced version of the
instrument (MFIQ-r) has better factorial-related valid-
ity than the original version. The low discriminant
validity observed (Table 3) was attributable to the high
correlation (r = 0Æ94) found between the two dimen-
sions. However, it should be emphasised that the
absence of the model’s discriminant validity must be
reassessed in another independent sample, with similar
characteristics to the one in this study, to assess
whether this is a characteristic of the instrument or
sample.
A comparison of MFIQ’s validity in the present study
and in the published literature is difficult, because only
the study by Ohrbach et al. (28) gave information on
the validity of this instrument. These authors per-
formed an exploratory factorial analysis of MFIQ,
applied to a sample of the US population, having found
two dimensions (functional and social) that differ from
the two factors proposed for Portuguese-speaking pop-
ulation. It is clear that the authors did not perform
confirmatory factor analysis to assess the adjustment of
the two-factor model in a different sample from the
same population. Differences found between our study
and that from Ohrbach et al. (28) are probably due to
the fact that the psychometric quality of the data
gathered with the same instruments is related to the
studied population and, therefore, not an absolute
characteristic of each scale (30, 31). It must be noticed
also we did not established diagnosis groups, and we
just identified the patients with some symptom or
signal of TMD as indicated by RDC. The identification of
diagnosis groups would be very useful for the estab-
lishment of criterion-related validity in future works
with the MFIQ.
In this study, in addition to the evaluation of the
psychometric characteristics of the data gathered with
the MFIQ (sensibility, validity and reliability), we hope
to set common grounds for procedural evaluation of
measurement scales in odontology.
Conclusions
The MFIQ-r can be used to produce sensitive, valid and
reliable data for the Portuguese-speaking population.
Table 3. Average variance extracted and composite reliability
(CR) of the reduced Mandibular Function Impairment Question-
naire
Dimension AVE CR q2
Functional capacity 0Æ507 0Æ872 0Æ705
Feeding 0Æ660 0Æ921
AVE, average variance extracted.
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However, it must be noted that the two dimensions
proposed did not show discriminant validity.
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